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DEVELOPMENT OF A NEW GUARDRAIL END TREATMENT (PHASE II)

To develop a guardrail end treatment for highways that meets federal crash worthiness requirements, is
completely nongating, costs less than similar proprietary devices, does not need to be flared away from the
shoulder and is easy to maintain. 65-338-680821
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    The rubber cylinders will be further investigated by running preliminary computer simulations.
     A foundation for the end treatment that will significantly assist in resisting lateral impacts will be designed.  Time
permitting, a prototype that can be used with either foam modules or rubber cylinders will be constructed for later crash
testing.

     Computer simulations using LS-DYNA were conducted using the Promar polyethylene foam modules tested last
quarter.  These simulations incorporated a simplified crash cushion model of the foam modules without using any detailed
connection or restraint hardware.  This was done to shorten the run times for this preliminary investigation.  The material
model for the foam was validated against the pendulum test data. NCHRP 350 tests 3-30 (small car head-on, offset at 100
km/h) and 3-31 (pickup head-on at 100 km/h) were simulated with the crash cushion model.  No varying temperature tests
were run.  Results indicated the material is feasible for use in a self-restoring / reusable end treatment.
    Polyurethane foam was investigated because of its viscoelastic properties that may provide a slow rebound after
impact.   It was decided that this material is too expensive, not very durable and too temperature dependant.
    Rubber cylinders used as marine fenders were further investigated.  A preliminary cost comparison among custom
fabricated foam modules, off-the-shelf foam marine fenders and rubber marine fenders indicates that rubber may result in
the least expensive system, since fendering or rigid diaphragms for lateral impacts may not be required.  The off-the-shelf
foam marine fenders are less expensive than the custom fabricated, but without fendering and/or rigid diaphragms both
their capacities to resist lateral impacts are questionable.
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1.  Concept development & basic material testing    
2.  Phase I Dynamic Testing (Basic Component Testing)
3.  Phase I I Dynamic Testing (Optional Thermal Testing).     
4.  Phase I I I Dynamic Testing (Preliminary Full-scale Development Trials)    

6.  Crash Test Data Analysis & Report     
7.  Publish and Distribute Report      
8.  Request Approval and Acceptance from FHWA & Traffic Operations    
9.  Implement device    

5.  Phase I V Dynamic Testing (Compliance Tests)     
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